VGLUT3-immunoreactive afferents of the lateral septum: ultrastructural evidence for a modulatory role of glutamate.
Through its extensive connections with various brain regions, the lateral septum (LS) participates in the processing of cognitive, emotional and autonomic information. It is decisively involved in the generation of behavioral responses according to environmental demands. Modulatory afferents reaching the LS from the brain stem (e.g. dopaminergic, serotonergic) play a role in the adjustment of these behavioral responses. Recently, a population of vesicular glutamate transporter 3-immunoreactive (VGLUT3-ir) fibers forming prominent pericellular basket-like structures (PBLS) was described in the rat LS. These VGLUT3-ir PBLS are distributed in a layer-like pattern, which is very typical for modulatory afferents of the LS. There is meanwhile broad evidence that glutamate can act as a modulatory or co-transmitter and that those neurons, which make use of this transmission mode, primarily express VGLUT3. Thus, the VGLUT3-ir fibers within the LS could also display features typical for non-canonical glutamatergic transmission. Employing pre-embedding electron microscopy for VGLUT3 in rats, we show now that the VGLUT3-ir fibers outlining LS neurons represent axonal terminals, which primarily form symmetric synapses with somata and proximal dendrites of their target neurons. Occasionally, we also found VGLUT3-ir terminals that make canonical asymmetric synapses on distal dendrites and spines. Thus, VGLUT3-ir boutons in the LS form two different, disproportionate, populations of synaptic contacts with their target neurons. The larger one of them is indicative of employing glutamate as a modulatory transmitter.